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ABSTRACT : 

PURPOSE: To reduce current loss between unit 
photovoltaic cells by providing 

an ohmic contact layer due to transparent conductive film 
between the cells. 

CONSTITUTION: A p-n junction is formed in a p type Si 
substrate 11a, a pin 

junction is formed thereon to form unit photovoltaic cells 
Ca , Cb . An 

SnO<SB>2</SB> film having lOO&angst; or larger is 
interposed as a transparent 

ohmic contact layer 14a between the cells Ca, Cb and 
between an n type layer 

13a and a p type layer lib. A transparent electrode 14b is 
formed on the 

surface of an n type μc-Si layer 13b of the cell Cb, an 
ohmic electrode 15 

is formed on the surface of a substrate 11a of the cell Ca, 
and the electrode 

14b side is incident surface of solar light beam 16. 
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According to this 

construction, photocurrents generated in the respective 
unit photovoltaic cells 

are efficiently converted to recombination current, the 
photocurrent loss is 

less, and high conversion efficiency can be obtained. 
COPYRIGHT: (C) 1986 , JPO&Japio 



3/27/06, EAST Version: 2.0.3.0 



®B*@#|*fi=(JP) ® If tt H ft Pfl 

®&m&¥t&m(v me^ - 1062 

©Int.Cl.' mm*§r fPrtSgS^ ©ftgfl PgfP61^(l986)ll!7B 

H 01 L 31/04 7733- 5F 

gaff* 5feafrft fttBojfc .1 (£sg) 

©fip S PS59- 120805 
@ffi Si P859( 1984) 6 J? 140 

MSI » Hi « il»m*K'MRl3K2IBr 1 tt*^aie2«g^W3£0frt 



9! 18 » 

1. It 91 O « 4k 

2. Stiff * CD JB B9 

pin ~> 0 % ft 8B pin 

eittA *^f*© p n m &*c*n z m 

mm im&®<Dit&vLj]&f& 0 

&*&ft&m*c{&&2nx^zmm&mmx<z>m 
mm 1 JHR4R©jtig«a«ifto 



** * « ft> 9 * -e * 5 «r £ * » '« * <o m m m i # 

(5) ajpinfcjgCD i 

3. $gffl§©B*Jfflttfi&E 

[>x m&$ tizit&nnmfBucmT z . 

-toHfrmi,X®C,tlZT**'7 T^Si(a-Si) 
flTlfir * * C ft* *ftJ!2A*<fi; =* * 



-283 



a»**!*.£*:*t-c> p ^ . i m * n m o> a 
btu t -cmn&&& z it mm n t 

6 C tifi&%Zft-C^Z> ( 55-125680^ 

0. COJ:lCn®2 a, i©3a, p *5 4 a £ 
iKlftWK: n ® 2 b, i/g3b v p $ 4 b & 

m \sX m&itm&u * » c b ts® c, ti+ ca±ic 

n m 2 c % i « 3 c . P«4 c^«JBLt^ffijt 



»BP8GM0G2(2) 

t} * C c W ft C> U Z> * p 4 c (Z) 3g ifi IC 

-So 

2 CO «fc o fC & t> T C £ it £ £ o 4? » 11^ 

*C*<^-t. i «3 a , 3 b , 3 cOil^^jJifib 



1 43© pin J8i&©*©Ja<&K:jfc^-C#S:fiO±^|2 

^ *: ± m « * a* a n * „ 

©seek* so^^^oiea^^^a^ 

nmz + frtc mm&igm.K:&& l a ? a ^ «t ^ 

15«|£p^©tt¥l»&!M#«ia*l. 7 oV J^T<t« 

L * & ft ft IC € ffi *f ffi^ft^tiCilCfUo X 
•IplfWtf.5 0 AfelTlCK LtCCT© 

r * <t Pin *g#© Jgjfc tfias L < 5 4 ^ *5 



hQ * & r * o 

-Si) ±lc#£&¥#*£ffl«Lfc#fi£©k©k 

ftasnt^*. (m3oiaj5m*tes^^iai^tfi 

Cntt» p^poly-Si ±»C n M © & «S A •> 'J 

ay (MT^c-Si) «* * .<c * © ± k: 

P , i ^.ttf a - S i £ ft ^ jg U fc » ft 

iQfltiJO* 2S#«:poly-Si £ fB *t £ © 

. *£J;9*&*cfyffl(#K:&iKfil«©:ft)l, 
J:^it5fe©T*So L U » C © * ic ;& ir> 

K«^^^o&<,>tt#iS«£fcoffif$©y * 

< PH&^m««:*!»-rSfc©j&i 



-284- 



&%$4l <> Cfrt£.(U8P427264 1-9'J?iR) 0 CCD 
/ y Y 1b Z>\,^\ct * * *> 

< It h y^Ag^«^^fi!tUtC>5Ci 

o 

*hCD*g^-C20~l 5 OA* y * ^ 
L U & h C CD 61 & IC *5 t % R tf) J: i 

t l ti n ti m: t£ % n ^ 0 t c b & a - s i m 

eco^?** hv*a,& 
tr% 0 ^P«<fcnlI#it#&»-rS3fl0-tt» ^ ** 



»B8«SGM0G2(3) 

S & # ar ft ic t> % is^©;**^^-/ r h y * 
C 5S E cd S to } 

C % 9? cd S ) 

«^-t>vCD«^i5-C^-5piainfgCD®JCv 0$ 
1 0 0 L&L±<D&m&'&m& ft IE $ 1ttlC 

C 55 9&CD&# } 
* 56 E h: J: ft (* % *ffi*g15tJ*^llllicS59« 

iiic<t5* - ? * * * v * * h m & & n z c t 

K <fc 0 » «-^ffi^ti@^^-t^P^-CCDl5aig^^« 
C 56 9JCD?Sfcfli ) 



*5g^jCO^E - lCD3*ffiftCD:ftje*;*)3£fflt*SS3 
1 a * Hi (,> , C<&£«P3K:f*«ttfCj;9pn&^ 

*JffiLT P in&^*^/*L^2fBCD 

^fcfcKtt JfcS0t# 0. 5 - 5 (Q-aOCD!lffi0f 
■ t*C-l/feP*iUgle-8i Mi ££«£L, 
t. S&E single-Si rtBKfflfttD&fcfc&K: £ 

0 03* POC£ » ^ffiOT 9 0 01CCD ® i£ T »J V (P) 
*K-tfy^LTfctfc#i*#0.2-1.0/im CD n 

1 3 a«^gt$^tb^, nl9l 3 aO^^lIC 

* - * * * « ffi 1 5 wm, $ tlZ o ft £ * ft * 

T ^ * ^ 0 a (AO£RT-300TC *C*J(r> 

tit2i««K:j;o i - 4 Am lai^fti, * 

<fil^fiotl>« 0 £ *<ft:ftig« # * ^ C b CD 
til 2 btt/y K-/St«0. p»llb % 
/• c - n H 1 3 btt^ASJS^^^fC^^^ ><B f H e ) 

* -* 7 < y ( PH,)«Jllt5 CilCi^lK^n 



*^Ca-CbfH)C n | 1 3 a i p 1 1 1 b « *C 3 
*-*9? = ***hm\4a£[sX % 100 
AJ^±CDSnO,IS^^iE?^t:tr>5o *tt*S* 
^j-k^C b® AC-nl 1 3 bUIICtt* 5 0 0 - 

9 0 0 Acdi to^k:j:5J8»««i 4 bWLt* 

0. C 1 4 b 1 6 CD A W 

*J » ^ttjtie«^-k^CbCDilil2b|i % 
o 

1 0 0 0-1 0 00 0 A, pi 1 1 bli 1 0 0-1 0 0 0 

o o 

A % Ac-n«l 3 bli 5 0-5 0 0A CD IS ffi £ *T * „ 
8 n O , 1 4 a « T <*> sf y C A r ) + ffi * ( 0, ). # :* 

*-c&«*&is - 3 o orjcKse u» ^ ^ ^ 'J 

-C«l 0 0 A^±iV>^^IC»^iC5^^« 
m*S mt! *> Z « JfclTOl 4bfc8nO, ra«|Ar 
S®-300rcD»«®!Et?x^ y ^Ux 



-285- 



&Btc&mtz * - $. * ? =» > * * 

US'?** S0O,Il 4 atf, T ifc J&* ¥ 

K #**mm-e it *&it&'%i3 * *> & 2 mo ® 

o o 

iB/ffe-eti-etwoo — ioooo a,5o-ioooa, 

5 0-5 0 0A CDffiH^^a^^n^o 

* * 2 <D&n mean zit&nu 



Jiiaa3Bl-10G2(4) 
&&%m 4 a*c^-r 0 as « (* & i <a 35 js #i £ # 

Kp^O^«(i^ft5S i ifi 2 1 a^ffl^, 
C <D&&±tC S i H 4 © f a -fomfrMtC £ 0 P n 
& -8- £ 52 L > £e>tC<£(D±tCS\HtOj fa-fa 
1^»»CJ:0. pin&<fr£jg/3cLT % 2 ® <7> x* ft 
« -fc C a , Cb£#0cL-t^So 
Ji IC fi . Jfc £ & # 0. 5 - 5 ( Q - cm ) Oj p 
poly-Si 2 1 a & mWLt LX * ft IS p o I y - 
S i © - -n fC * - S ^«fi2 S'^ M*. IfAU 

tL 4 0 0-7 5 0tT»«!.®$fT^>tiJKLt^5 o 
SifclliJKra&CDESflflKlte* SiH 4 +PH, 
o - A c - n *3 2 3 a tl 

Z>o C©/«c-n^2 3 a (Of® 300 — 10000 

A^L-t&So Ifc^ffiteH^-kA'C b© i « 
2 2 b«y y K-r«t?*0, PV2 1 buc-n 

®2 3 b(i^^i5#^^«: B,H. ,ph, ^asan-r 

«-4iffi*j©-«^J-k^Ca-Cbffl<Z)/ic-n« 
23a£pf32l bMfCjBnCC^-t'^^a^^ 



^h»24a£Uf* 2 0 0 A^±®3nO t K^- 
12 3 bftBICtt. 500~9 00A<z>ITO©KJ; 

5359««»24 b^i^lti;»)\ t © & B « 

& 2 4 b m&X&ltm 2 6®AWSiLt^5o 

^ttjtje«^Hs^Cb©i^2 2btt J000 

o 

-I 0 0 0 0 i v pi2 1 bfil00~l0OOA» AC-n 
12 3 btt50^5 0 0A © & ffl <t *T £ o S n O, # 

m?Zifi» SnO.SHHTWpoIy-Si 2 1 a 

m&ey*-»mv>'3K&o&&m&Lx 200A 
jte^ tftflxo 'a^-e m i <o $kMnmm<ott 

m n * 3 a * 5ir>«-en^j:t?*o-c*>j: <. 

-e©«^«:fi«^-fe>v(y|o3nO E K®« 200 ~ 

1000 Ao«5i^?, 3^?n« 0 « ic 1 » , p 

« *c-n»«-&»k-e 1 0 0-1 00 00A.50 



-1000A, 50-500A & mm ?> m n $ tl Z o 
# . mi , m2e>ss;6fcWTtt£fc<hi/'ts i 

pin «CD*j5fc#&*e£t>Tk&<^. JElCSin K le 
-Si SfiJ:IC/«c-ni^^iKbP ng^Hfc 
m&£ LX b BL < . *6tr>f* poly-Si SfitrtfC 

®&-z$>zmwmnm&m^6 c turn * z 0 

SElCSSfcWTtt a -S i , mc-8 i« m^tltfi* it 

w^fjr s i x G 0| _ x ^si x s 0l -x^m 

* * -fe a-© p , n «<7) jBa;&##|g 

£ *: ft * 14 ® © n «&*l>tt P B*ME 

■4. a 95 © m * « & §9 



-286- 



* So 

Ca.Cb 1 1 a - * « A 

S I & 2 1 a » £ £ S i IS «u 1 1 b, 2 1 

b-p|fi-8i 1 2 b , 2 2 b - i l^a-3i 

« , 1 3 a - n^ffif 1 3 b , 2 3 a , 2 3 b 

n jp * c - 8 J 18, H a , 2 4 a - 8 i 5 * - i y 

* y * * h « ¥ i 4 b t 2 4 b •» « 93 m * , 15, 
2 5-*-i ^«I t l6 a 26-"*iVJfc« # 



4> 



»BaH361-1062(5) 



* 1 



f 



/J 1 / / W 

)c2t&b Bb 2b C 



% 2 



/ 



CCL 



3b 2b &cl 3& 




k®a#w± m a at 



& 3 



& 4 




/«*> /at /2fc nh'<ta'3a tiCL IS 26i 29b ??fa a^o. 23a 2/a. 25 



-287- 



